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CLAIMS 



What is claimed is: 
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A me thod of producing a biologically active anti-angiogenic protein, or a 

• tant fragment derivative or fusion protein thereof, 
biologically active mutant, fragment, u 

seqU e„ce encoding anti-angiogemc pro.e.n, or mu.a 
tagm e„, or te ,o„pro«e.n .hereof, .n-veas, expression vector, 

wh ere,n the vector contains a multiple clonmg site; and 

oftheanti-angiogenic protein;, 
denvative, fragment or fus,on protein thaeof. 

Th e method of Claim Inherent, he yeas, strain is««»W, 
Th eme,hodofC,a, ml where,„,hee X pressionvec,ore„mp n ses,hepP I CZa A 

vector. 

* H of Claim ! wheretn the biological activhy is evaluated by one, or 

i orr^Qt nf endothelial cells in G, phase oi mc 
growth in a mammals; arrest ot enaom 

induction of apoptosis in endothelial cells. 
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angios.attn or res.in, or any mutant,, derivatives, fragment or fusion protetn 
thereof, or any combination thereof. 

6 The method of Claim 1 wherem the protein, mutant, derivative, fragment or 
fusion protein is produced at a concentration of 10-20 milligrams or more per 
5 liter of culture fluid. 

7. A biologically active antigenic protein, mutant, derivative, fragment or 
fusion protein produced by the method of Claim 1. 

i 

8 The method of Claim 1 wherein the isolated polynucleotide of step (a) 

additionally comprises a polynucleotide linker and the anti-angiogenie protein, 
10 mutant, derivative, foment or fusion protein thereof produced in step (b) 

additionally comprises aNeast one amino acid residue resulting from the hnker 

polynucleotide. 

9 The method of Claim 8 wherein the anti-angbgemc protein, mutant, derivative, 
fragment or fusion protein produced comprises two additional ammo-terminus 
15 amino acid residues. 



10. 



11. 



The protein, mutant, derivative, fragment or fusion protein of Claim 9 wherem 
the amino acid residues are glutamic acid (E) and phenylalanine (F). 

A biologically active anti-angiogenic protein, mutant, derivative fragment or 
fusion protein produced by the method of Claim 8. 



20 1 2 The polypeptide of Claim 8 encoding an anti-angiogemc protein wherem the 
anti-angiogenic protein, or mutant, derivative, fragment or fusion protein 
thereof, wherein the protein, is selected from the group consisting of: endostatm, 
angiostatin or restin, or any combination thereof. 
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A composition compnsing an anti-angiogenic protein, mutant, derivative, 
fragment or fusion protein produced ^the method of Claim 8 and a 
pharmaceutical^ acceptable carrier, 

14 The method of Claim 1 wherein the vector of step (a) comprises a pPlCzaA 
5 plasmid wherein the plasmid contains a multiple cloning site, said cloning site 

comprising a His.Tag motif and wherein the anti-angiogenic protein, mutant, 
derivative, fragment or fusion protein thereof produced in step (b) composes a 
histidine tag motif. 

,0 15. The method of Claim 14 wherein the yeast strain is Pichia pastom. 

16 The method of Claim 14 wherein the biological activity is evaluated by one, or 
more of the following assays: endothelial cell migration; inhibition of tumor 
growth in a mammals; arrest of endotheltal cells in G, phase of the cell cycle; or 
induction of apoptosis in endothelial cells. 

,5,7 The method of Claim 14 wherein the protein, mutant, derivative, fragment or 
fusion protein is produced aU concentration of 10-20 milligrams or more per 
liter of culture fluid. 



18. 



A biologically active anti-angiogehic protein, mutant, derivative, fragment or 
fusion protein produced by the method of Claim 14. 



20 19 The polypeptide of Claim 14 encoding an anti-angiogenic protein wherein the 
anti-angiogenic protein, or mutant, derivative, fragment or fusion protein 
thereof, wherein the protein, is selected from the group consisting of: endostatin, 
angiostatin or restin, or any combination thereof. 
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20. A composition comprising an anti-angiogemc protein, mutant, derivative, 
fragment or fusion protein produced by tbe method of Claim 1 and a 
pharmaceutically acceptable carrier. 

21. A method of using an anti -angiogenic protein, mutant, derivative, fragment or 
fusion protein produced by the method of Claim 1 to inhibit undesirable 
angiogenesis in a mammal, comprising administering to the mammal an 
effective amount of the anti-angiogenic protein, mutant, derivative, fragment or 
fusion protein thereof. 

22. A method of producing a biologically active anti-angiogenic protein, or a 
biologically active mutant, fragment, derivative or fusion protein thereof, 
comprising: \ 

(a) inserting arusolated polynucleotide comprising a polynucleotide 
sequence encoding an anti-angiogenic protein, or a mutant, derivative, 
fragment or fusion protein thereof, wherein the polynucleotide 
additionally comprises a linker, wherein the polynucleotide linker 
encodes at least one amino acid, into a yeast expression vector 
comprising a pPICz^A plasmid wherein the plasmid contains a multiple 

cloning site; and \ 

(b) transforming a Pichia \storis yeast strain with the vector of step (a) and 
20 maintaining the yeast strain under suitable conditions for the production 

of the anti-angiogenic proW comprising at least one amino acid residue 

resulting from the linker polynucleotide, 
thereby producing a biologically active anti-angiogenic protein, or a mutant, 
derivative, fragment or fusion protein thereof. 

25 23. The method of Claim 22 wherein the polynucleotide encodes angiostatin, 

endostatin, restin or mutants derivatives, fragments or fusion proteins thereof, or 
any combination thereof. 
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A biologically active anti-antiogenic 
22. 



# 

protein iprodjuced by the method of Claim 



A method of placing a biologically active anti-angiogenic protein, or a 
biologically active mutant, fragment, derivative or fusion protein thereof, 

comprising: 

(a) inserting an isolated polynucleotide comprising a polynucleotide 

sequence encoding an anti-angiogenic protein, or a mutant, derivative, 
fragment or fusion\rotein thereof, wherein the polynucleotide 
additionally comprises a linker, wherein the polynucleotide linker 
encodes at least one amino acid, into a yeast expression vector 
comprising a pPICza^plasmid wherein the plasmid contains a multiple 
cloning site and wherein the cloning site additionally comprises a 
histidine tag motif; and 

transforming a Pich.a pas.oris yeas, strain with the vector of step (a) and 
maintains the yeas, strain u*der suitable conditions for the products 
of the anti-angiogenic protetn uprising at least one amino acrd restdue 
resulting from the linker polynucleotide, and wherein the protein 
additionally comprises a histidine \ag motif, 
thereby producing a biologkally active ^angiogenic protein, or a mutant, 
derivative, fragment or fusion protein thereof. 

The method of Claim 25 wherein the polynucleotide encodes endostatin, 
angtostatin or restin, or mutants, derivatives, fragments or fusion pro.ems 

thereof, or any combination thereof. 



(b) 



A biologically active anti-antiogenic 
25. 



protein produced by the method of Claim 
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28 A method of producing biological active angrosta.in, or a biologtcally active 
m „,an,, fragment, derivative or fusion protein thereof, comprtsmg: 
„) inserting an isolated polynucleotide comprising a polynucleottde 

sequence encoding angiostattn, or a mutant, derivative, fragment or 
fusion protein thereof, wherein the polynuc.eo.ide additionally comprises a 
pol y n „c,eo»de hnlcer, wherein the polynucleotide linker encodes a, least one ammo 
Id, tnto a yeas, expression vector compnsing a pPICz«A p.asmid wheretn the plasm.d 

contains a multiple cloning site; and 

(b) transforming a PicMa pastor, yeast strain with the vector of step (a) and 
maintaining the yeas, strain under suitable condt.ions for the production 
„f ,he angios,a,in compnsing a, leas, one amino acid res.due resultmg 
from the linker polynucleotide, 
thereby producmg biologically active ang.ostatm, or mutant, derivative, 
fragment or fusion protein thereof. 



20 



25 



giostatin produced by the method of Claim 28. 



(a) inserting an 



15 29. Biologically active an; 



,0 A method of producing biologically Ave angtostatin, or a bio.ogtcal.y active 
mutant, fragment, derivative or fusion pro.etn thereof, compnstng: 

isolated polynucleotide comprising a polynucleotide 
sequence encodmg an angiostatin, or a mutant, derivative, fragment or 
fusion protein thereof, wherein the polynucleotide additionally composes 
a linker, wherein the linker encodes a. leas, one amino acid, m,o a yeas, 
expression vector comprising a pPICzaA plasmid wherein the plasmtd 
contains a multiple cloning she and wheretn the cloning site additionally 
comprises a histidine tag motif; and 

transformmg a P.ckia pa** yeas, strain with the vector of step (a) and 
matntaining the yeast stratn under suitable condttions for the production 
of the angiostatin wherein the protetn comprises at leas, one ammo acd 
restdue resuhing from the linker polynucleotide and a histidine tag motif. 



(b) 
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thereby producing a 
fragment or fusion protein thereof. 



bl ologically active angiostatin, or mutant, derivative, 



31. Biologically active 



angiostatin produced by the method of Claim 30. 



(a) 



A me thod of producing biologically active endostatin, or a biologically active 
mutant, fragment, derivative or fusion prote.n thereof, comprising: 

mserting an isolated polynucleotide comprising a polynucleotide 
sequence encoding a endostatin, or a mutant, derivative, fragment or 
fusion protein thereof, wherein the polynucleotide additionally comprises 
a polynucleotide linker, wherein the polynucleotide linker encodes at 
least one amino acid, into a yeast expression vector comprising a 



33. 



20 34. 
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(b) 



pPICzaA plasmid wherein the plasmid contains a multiple cloning site; 

and A 
trans formm g a Pistons yeast strain with the vector of step (a) and 

under suitable conditions for the production 
amino acid residue resulting 



maintaining the yeast strain 

of the endostatin comprising at least one 

from the linker polynucleotide, 
.hereby producing a biologically active endostatin, or mutant, derivative, 
fragment or fusion protein thereof. 

Biologically active endostatin produced by the method of Claim 32. 

A method of producing b.o.ogical.y active endostatin, or a b.ologically active 
mutant, fragment, derivative or fusion protein thereof, compnsmg: 

isolated polynucleotide compnsing a polynucleotide 
sequence encoding an endostatin, or a mutant, derivative, fragment or 
fusion protein thereof, wherein the polynucleotide addttionally compnses 



(a) inserting an 



a polynucleotide linker, wherein the polynucleotide linker encodes a, 
least one amino acid, into a yeast expression vector compnsmg a 
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pPICzaA plasmid wherein the plasmid contains a multiple cloning site 
and wherein the cloning site additionally comprises a histidine tag motif; 

and 

(b) transforming a Pichia pastoris yeast strain with the vector of step (a) and 
maintaining the yeast strain under suitable conditions for the production 
of the endostatin comprising at least one amino acid residue resulting 
from the linker polynucleotide, wherein the protein additionally 
comprises a histidine tag motif, 

thereby producing biologically active endostatin, or mutant, derivative, 

fragment or fusion protein thereof. 

Biologically active endostatin produced by the method of Claim 34. 

A method of producing biologically active restin, or a biologically active 
mutant, fragment, derivative or fusion protein thereof, comprising: 

(a) inserting an isolated polynucleotide comprising a polynucleotide 
sequence encoding an restin, or a mutant, derivative, fragment or fusion 
protein thereof, wherein the polynucleotide additionally comprises a 
linker, wherein the polynucleotide linker encodes at least one amino acid, 
into a yeast expression vector comprising a pPICzaA plasmid wherein 
the plasmid contains a multiple cloning site; and. 

(b) transforming a Pichia pastoris yeast strain with the vector of step (a) and 
maintaining the yeast strain under suitable conditions for the 
production of the restin comprising at least one amino acid residue 
resulting from the linker polynucleotide, 

thereby producing a biologically active restin, or mutant, denvative, fragment or 
fusion protein thereof. 

Biologically active restin produced ,by the method of Claim 36. 
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38. A method of producing biologically active restin, or a biologically active 
mutant, fragment, derivative or fusion protein thereof, compiling: 
(a) inserting an isolated polynucleotide comprising a polynucleotide 

sequence encoding an restin, or a mutant, derivative, fragment or fusion 
5 protein thereof, wherein the polynucleotide additionally comprises a 

linker, wherein the linker encodes at least one amino acid, into a yeast 
expression vector comprising a pTICzaA plasmid wherein the plasmid 
contains a multiple cloning site and wherein the cloning site additionally 
comprises a histidine tag motif; and 
10 (b) transforming a Pichia pastor is yeast strain with the vector of step (a) and 

maintaining the yeast strain under suitable conditions for the production 
of the restin wherein the protein comprises at least one amino acid 
residue resulting from the linker Nucleotide and a histidine tag motif, 
thereby producing a biolo gl cally active restin, or mutant, derivative, fragment or 
1 5 fusion protein thereof. 



39. 



Biologically active restin produced by the method of Claim 38. 



